Repression of muscle-specific gene activation by the murine Twist protein.
Inhibition of myogenic differentiation can be achieved by various mechanisms. The murine bHLH protein Twist has been shown to inhibit muscle differentiation in mammalian cells. Here we demonstrate that this inhibition is cell autonomous and does not alter cell proliferation. By overexpression of E12, we can distinguish the inhibitory mechanisms of Twist and the dominant negative HLH factor Id. A difference is seen both for the native muscle-specific enhancers of myogenin and myosin light chain 1/3 and for an enhancer consisting only of four E-boxes. Mutagenesis experiments revealed that both the basic region and an evolutionarily conserved carboxy-terminal domain are required for the Twist-specific type of inhibition. Loss of either of these regions renders Twist less efficient and more similar to Id. Gel mobility shift assays demonstrate that Twist can bind to the muscle creatine kinase E-box and inhibit DNA binding of heterodimers of E12 with myogenic bHLH transcription factors like MyoD. However, a fourfold excess of Twist compared to MyoD is required for both effects. Our results suggest that Twist inhibits muscle-specific gene activation by formation of actively inhibitory complexes rather than by sequestering E-proteins.